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www.balticsportscience.com introduction The system of conducting world championships introduced in 2009, with the so-called "short repêchage", did not change during the World Championships in 2014 and 2015 [1] . The successive stages of preliminary rounds led to selecting eight contestants who, fighting for a place in quarterfinals, ensured a possibility to compete for a medal as, even after losing the quarterfinal bout, they could compete for the bronze medal in the repêchage. By beating successive opponents, judo contestants get closer to winning the first place in sports competitions. Each next stage reduces the number of contenders for the final success, eliminating weaker athletes and saving those who could beat next opponents. The bouts could be resolved before the regular time by an efficient execution of one of the judo techniques scored as ippon or twice as waza-ari. They can also be settled by a better score if they are decided by technical attacks. But the outcome of a fight can also be decided by penalties awarded by judges. They can penalise a contestant by giving him three consecutive warnings during a fight -shido 1, 2 and 3 for infractions of the sports rules of the International Judo Federation. Another opportunity to win a fight before the end of the regular time is the opponent's disqualification -hansoku make, which is a consequence of committing an offense assessed by the judge with the shido penalty for the fourth time or immediate disqualification (hansoku make) for executing techniques that threaten the contestants' health or life or for using prohibited techniques, such as grappling contestants' legs during throws.
Sports competitions of the highest rank, such as the Olympic Games or the World Championships, during which the best athletes compete with each other, are the ultimate test of the efficiency of judo contestants' technical--tactical preparation. Observations of sports competitions in judo have been conducted for many years. Thus the obtained material allows developing, among others, individual technical-tactical profiles of Olympic medal winners [2, 3] , characteristics of the judo combat and factors affecting the result of a sports fight with consideration for particular weight categories [4] , determining the technical profile of nage-waza in a group of athletes at different sports levels [5] or defining and determining the efficiency of defensive actions applied in judo fighting [6] .
In the present authors' opinion, also of importance is the issue related to finding out the ways of resolving judo fights at successive stages of sports competitions, which is the aim of this study. The compiled footage was subject to graphic registration [7] . During the competitions, contestants' efficiently executed attacks and penalties awarded by judges supervising all the bouts were recorded. The successive stages of sports competition have been divided in the following way:
• 
results
While competing at the first preliminary stage, contestants most frequently settled the bouts by performing techniques assessed as ippon or double waza-ari (60.5%), then through a technical attack (20.5%), followed by hansoku make disqualification (10.1%) and shido warnings (8.9%) ( Table 1) . (Table 1 ).
An analysis of the final stage of the competition at the World Championships in 2014 and 2015 -the fourth stage (direct fighting for medals and the final bouts) -confirmed a slight decline in the number of bouts won before the end of the regular time -to 39.7% and a slight increase in the number of victories by technical score -36.5% as well as the steady trend in fights won due to warnings (20.6%) and disqualifications (3.2%) (Fig. 1, Table 1 ). In the process of winning the successive stages of competition for the title of the World Champion in 2014 and 2015, judo contestants eliminated athletes who failed to win consecutive fights. In the analysed competitions, we found a progressive reduction in the number of fights resolved by technical attacks and those won before the end of the regular time -attacks assessed as ippon or double waza-ari ( Table 2 ). The greatest decrease in the obtained values was found between the first and second preliminary stage and between the second and the third stage of elimination. attack was less than half ( Table 2 ). The number of fights decided by the technical score, waza-ari or yuko, in the successive stages of the analysed World Championships retained the growing trend. The biggest increase in fights won in this way was found between the second and the third stage. By contrast, an even increase in fights won by technical score for efficient attacks was found between the first and the second stage and between the third and the fourth stage of competition (Table 2 ).
In addition, the number of bouts which were resolved in subsequent stages of elimination by judges' warnings -shido -also showed a growing trend; namely, the biggest increase in thus resolved fights was between the first and the second stage of elimination and between the second and the third one. Only a slight increase in such victories was found between the third and the fourth stage ( Table 2) . Fights resolved by contestants' disqualification -hansoku make -maintained a downward trend during subsequent stages of sports competition. The biggest decline in so finished fights was between the second and the third stage of competition, while the smallest decrease between the third and the fourth stage (Table 2) . In the combined stages 1 and 2 the percentage of bouts which ended in victory before the regular time (ippon or 2x waza-ari) was significantly higher in comparison to the combined stages 3 and 4 (p = 0.0014). In the combined stages 1 and 2 the percentage of bouts won due to a score advantage was significantly lower in comparison to the combined stages 3 and 4 (p = 0.0022).
In the combined stages 1 and 2 the percentage of bouts won due to warnings (shido) was significantly lower in comparison to the combined stages 3 and 4 (p = 0.0069). In the combined stages 1 and 2 the percentage of bouts won due to disqualification (hansoku make) was significantly higher in comparison to the combined stages 3 and 4 (p = 0.0201).
discussion
Over seventy national teams participated in the World Championships both in 2014 and in 2015 in the men's competition. The number of contestants in various weight categories necessitated preliminary rounds of fights in order to qualify for a group of 64 or 32 athletes were bouts from the first preliminary round of fights analysed in this paper, in which the largest number of fights ended before the regular time (ippon) through efficient execution of one of judo techniques. At the next stages of competition, the percentage advantage of the number of victories due to efficient techniques (75%) over the fights won due to warnings and disqualifications (25%) remained constant, despite the fact that previous studies had found penalties less significant (20%) in determining the achieved successes [9] .
Segedi et al. [10] , analysing the results of seniors' bouts at a Grand Prix tournament, found that the vast majority of the fights ended in victory by the ippon score (79), then by waza-ari (16), and yuko (13), and in 16 bouts the victory was decided by the awarded penalties. The semi-final and the final bouts were not analysed. In turn, the results of Boguszewski's research [11] , in which only the final bouts of the Olympic Games in Beijing 
